Introduction
The man-machine system (humanmachine system) is an elementary sociotechnical system, composed of the human factor interacting with the technical equipment [1] . The problem of the human factors is the subject of several works including the NUREG-0700 (2002) and Mil Stand 1492F (2003) military standards [2] .
In the military operations, the relation of the human factor and the technical equipment is very important. A good relation between those ensures often the success of the operation.
The reliability of an entity is its aptitude to fulfill its function in a given time and in given conditions. In order to calculate the reliability of the technical equipment we used methods from the field of reliability such as: the structural model method, the total probability method, etc. But the reliability of the human factor is difficult to determine with these methods because of the psychological aspects that must be considered. The basic concept of defining the human reliability is the human error and not the concept of the fault that is specific of the technical equipment [1] . In the late 1950s the first attempts of the human reliability quantification have their origin in the aerospace industry. Afterwards, the industries, faced high risks, for example, nuclear and chemical industries joined in this effort [3] .
There are several methods for assessing the reliability of the human factor. [3] . This paper proposes a method of the calculation of the overall reliability of the military man-machine system, by which the human reliability is modeled by a weighted probability.
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The human-machine system reliability
One of the forms of decomposition of human-machine system is the serial configuration [1] . According to this configuration, the human-machine system has the structure shown in Figure 1 . For this configuration, the reliability of the system is calculated with relation (1) = .
( ) HEP shows the likelihood of an error occurring during of a specific task [3] . The human reliability (HR) is the likelihood of the successful performance of the task and is expressed by [3] : HR=1-HEP.
3. The proposed method for determination of human reliability
We consider the set of the types of the possible human errors: = { , , ⋯ , } ( ) and the set of the field experts:
= { , , ⋯ , } ( ) who express themselves on the gravity of the each type error. We consider the set of the numbers: { , , ⋯ , } ( ) where: N 1 is de number of human errors of type e 1 , N 2 is de number of human errors of type e 2 , …, N n is de number of human errors of type e n.
In a simplistic approach, if M is the total number of the opportunities for error, the human error probability is:
In equation (7) represents the human error probability of the type of the error e i reported at of the total number M. This approach is false, because the errors , , ⋯ , have the different numbers of opportunities of accomplishment. These are: M 1 , M 2 , …,M n . Consequently, we have the following human error probabilities:
We consider the matrix (the vector) of the human error probabilities:
( ) The field experts give a subunitary weight of the each error type, the sum of the all Human operator Technical equipment weights being equal to one. Result the following matrices of the expert weights:
The weighted human error probability results from the following matric relation:
We build the matrix:
The experts have the different competences to assess the gravity of the errors. We quantify the expert competences with some competence coefficients, having the sum equal to one. With these coefficients, we build the competences matrix: = ( , , ⋯ , ).
( ) The human error probability is obtained by aggregation [5, 6, 7] . The matrix: ( ) = × , where HEP is the human error probability, calculated by relation:
Thus, according relation (3), the human reliability is:
where: is the competence coefficient of expert k, is the weight of the human error probability of error e i given by expert k and is the human error probability of error e i .
For evaluating the reliability of the humanmachine system, called overall reliability of the system, we use relation (1).
Case study
We consider the human-machine system, composed of a military radio installation and the military radio operator. We suppose the following human errors, which military radio operator can make in the operation of the radio installation: -e 1 -the unawareness of the working procedures; -e 2 -the misapplication of the working procedures; -e 3 -the failure to comply with work procedures. We consider the human error probabilities: = ( , , ) = = ( . , . , . ) We suppose that on the gravity of the errors express four experts f 1 , f 2 , f 3 , f 4 , that give the following weights:
. .
�.
The competences matrix is: = ( , , , ) = ( . , . , . , . ) For evaluating the human error probability of the operator we use relation (16). We obtain:
= .
. The human reliability of radio operator is: = − = .
. If we suppose the reliability of the radio installation is:
= . , the overall reliability of the human-machine system is: = • = . .
Conclusions
The presented method can be used to assess the overall reliability as forecast indicator for the military human-machine systems. This indicator can help with the preparation of the military operations. In order for the method to be applicable one must know the types of human errors that can occur in the exploitation of different types of military technical equipment. Moreover, the values of the reliability indicators of the components of the used military technical equipment should be taken into account.
